Our group focuses on the chemical diversity and bioactivities of the genus Cimicifuga (Ranunculaceae) growing in the Yunnan-Guizhou Plateau. [1] [2] [3] [4] In our previous study, Cimicifuga foetida L. distributed at altitudes higher than 2000 m were found containing a series of cycloartane bisglycosides with disaccharide chains which were rarely reported before.
1
H-NMR spectrum (Table 1) , there were seven tertiary methyl groups at d H 0.75, 1.04, 1.07, 1.12, 1.32, 1.33 and 1.42, and a secondary methyl group at d H 1.06 (partially overlaped). Additionally, two anomeric protons at d C-NMR data of C-24 were comparable to analogue compounds having a 24R configuration. [5] [6] [7] Consequently, the structure of 1 was elucidated as lanosta-9(11)-en-3b,16b,24R,25
The molecular formula of compound 2 was established as C 41 H 62 O 14 due to the molecular ion peak at m/z 777.4040 in the negative HR-ESI-MS. In the 1 H-NMR spectrum ( ture was determined as 9,10-seco-cycloarta-1(10),7,9-trien-3,24,25-triol-16,23-dione 3-O-xylosyl-25-O-glucoside ( ence data [13] [14] [15] [16] [17] [18] [19] (Table 3) , the configurations of C-23 and C-24 in 3 were 23R and 24S, respectively. In sum, 3 was established as cycloarta-3b,16b,23R,24S,25
Compound 4 is an isomer of 3 (molecular ion peak at m/z 785.4696 in the negative HR-FAB-MS). The major changes in their NMR data were the hydroxylation of C-22 and C-24 in 4 instead of C-23 and C-24 in 3 ( Tables 1, 2 (Fig. 4) . Consequently, the structure of 4 was concluded as cycloarta3b,16b,22z,24z,25
The NMR data showed that 5 was also a cycloartane bisglycoside (Tables 1, 2 
Experimental
General Procedure Optical rotations were recorded on a Horiba SEPA-300 polarimeter; UV spectra on a Shimadzu UV-2401A spectrophotometer; and IR spectra on a Bio-Rad FTS-135 infrared spectrophotometer.
1 H-, 13 C-NMR and 2D-NMR spectra were recorded on a Bruker AV-400 MHz or a DRX-500 spectrometer with TMS as an internal standard. MS were recorded using VG Autospec-300, Finnigan MAT-90 and API Qstar-Plusar-1 spectrometers. Column chromatography was carried out on silica gel (200-300 mesh, Qingdao Haiyang Chemical Ltd.) and Lichroprep RP-18 (40-63 mm, Merck, 4.5 cmϫ20 cm). TLC was performed on GF 254 pre-coated plates (0.20-0.25 mm, Qingdao Haiyang Chemical Co., Ltd.) and detected by dipping with 10% H 2 SO 4 followed by heating. GC experiments were achieved by using a GC-17A with an H 2 flame ionization detector (FID) 
